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Liquid Chromatography Mass Spectrometry
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Quantitative Analysis of Steroid Hormones Using Triple Quadrupole LC/MS/MS
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Major Pathways of Steroid Biosynthesis

Table 1 75
Analytical Contditions

[LC] NexeraX2 System

Column : Shim-Pack FC-ODS (75 mm L. X 2 mm |.D., 3 ym)
Column Oven 140°C

Mobile Phase A : 5 mM Ammonium Formate - Water

Mobile Phase B : 5 mM Ammonium Formate - Methanol

Gradient 35 %B (0-2.5 min) - 35 %B - 45 %B (2.5-4 min) - 45 %8B - 80 %B (4-12 min)
95 %B (12.01-15 min) - 35 %B (15.01-18 min)
Flow Rate 0.3 mL/min

Injection Volume : 10 pL

[MS] LCMS-8050

lonization : ESI

DL Temp. :110°C
Heat Block Temp. : 450 °C
Interface Temp. :370°C
Nebulizer Gas 3 L/min
Drying Gas 7 L/min
Heating Gas 213 L/min
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MRM parameter :

Compound Name Group Re(trhTi:]rpe Pre,;%sor E;;gfﬁt F;;%jfzc)t Compound Name Group Re(tmTi;]r)ne Pre/%%sor F;;](}gl(]ﬁt E;]%jfzc)t
Aldosterone 1 552 361.20 315.20 343.00 Androstenedione 6 8.83 287.10 97.10 109.15
Aldosterone IS 1 547 367.20 34925 331.10 Androstenedione IS 6 8.79 292.10 100.10 113.05
Cortisol 2 6.55 363.40 121.10 97.00 Testosterone 7 9.46 289.10 97.15 109.05
Cortisol IS 2 6.57 366.10 121.10 97.10 Testosterone IS 7 942 294.10 100.00 113.05
DHEAS 3 7.21 271.20 213.20 197.10 DHEA 8 9.03 271.20 213.20 253.15
DHEAS IS 3 7.8 277.10 219.20 203.10 Estrone 8 9.04 271.10 133.05 157.05
21-Deoxycortisol 4 746 347.20 311.20 121.05 11-Deoxycorticosterone 8 9.22 331.20 109.05 97.05
Coricosterone 4 7.84 347.20 12115 97.15 17-OHP 8 9.72 331.10 97.00 109.00
Coricosterone IS 4 7.77 355.20 125.05 337.00 17-OHP IS 8 9.66 339.10 100.05 113.10
11-Deoxycortisol 5 8.04 347.20 109.10 97.05 Progesterone 9 11.34 315.20 97.05 109.10
11-Deoxycortisol IS 5 8.01 35220 100.15 113.05 Progesterone IS 9 11.26 324.10 100.00 113.00

DHEAS_neg 10 7.20 367.10 97.10
DHEAS_neg IS 10 7.7 373.10 98.00
Event# [+/- Gompound Name m/z Time (4.653 min - 12.331 min)

2 + Aldosterone 35120)3‘3 00, 35|20)3‘5 20
3 + | Cortisol IS 366.10>121.10, 366.10>97.10
4 + | Cortisol 363.40>121.10, 363.40>97.00
MRM 5 + | DHEAS 27120521320, 271.20>197.10
MRM [ + |DHEAS IS 277.10>219.20, 277.10>203.10
MRM 7 + | 21-Deoxycortisol 347.205311.20, 347.20>121.05
MRM 8 + | Coricosterone IS 355.20>125.05, 355.20>337.00
MRM ] + | Coricosterone 347.20>121.15, 347.20>97.15
MRM 10 + | 11-Deoxycortisol 347.20>109.10, 347.20>97.05
MRM 11 + | 11-Deoxycortisol IS 352.20>100.15, 352.20>113.05
MRM 12 + | Androstenedione 1S 292.10>100.10, 292.10> 11305
MRM 13 + | Androstenedione 287.10>97.10, 287.10>109.15
MRM 14 + | Estrone 271.10>133.05, 271.10>157.05
MRM 15 + | DHEA 27120525315, 27120521320
MRM 16 + | 11-Deoxycorticosterone 331.205109.05, 33120597.05
MRM 17 + | Testosterone 289.10>97.15, 289.10>109.05
MRM 18 + | Testosterone IS 294.10>100.00, 294.10>113.05
MRM 19 + 17-OHP 331.10>97.00, 331.10>109.00
MRM 20 + | 17-OHP IS 339.10>100.05, 339.10>113.10
'MRM 21 + | Progesterone 315.20>97.05, 315.20>109.10
MRM 22 + | Progesterone IS 324.10>100.00, 324.10>113.00
'MRM 23 - | DHEAS nee IS 378.10>98.00 ———
'MRM 24 - | DHEAS nee 367.10>97.10
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Calibration Curves and MRM chromatograms of 13 Steroid Hormones



Fig. 2 (continued)
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Table 2

2 X704 FRIVEVORENERER M) W IR T 772—(n=3)
Recovery and Matrix Factor of 12 steroid Hormones (n=3)

Compound

Concentration range spiked to serum

Recovery %

Matrix Factor

(ng/mL)
Aldosterone 0.05-10 94.8 % 0.13
Cortisol 0.1-100 94.7 % 0.31
21-Deoxycortisol 0.05-10 94.6 % 0.13
Coricosterone 0.05-10 107.1 % 0.30
11-Deoxycortisol 0.01-10 93.7 % 0.21
Androstenedione 0.05-10 94.2 % 0.09
Testosterone 0.005-10 80.2 % 0.00
DHEA 0.1-100 89.8 % 0.19
Estrone 0.1-100 94.3 % 0.30
11-Deoxycorticosterone 0.01-10 96.2 % 0.26
17-OHP 0.01-10 94.6 % 0.19
Progesterone 0.01-10 89.8 % 0.19
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Recovery = [B]/[A] X 100 Matrix Factor = 1 - [A]/[S]
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Use of lon Pair Reagents
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Comparative MRM Chromatograms of DHEAS lllustrating the Use of lon Pairing Reagents

Table3 DHEA DEINERET M)W RT 75 2— (n=3)
Recovery and Matrix Factor of DHEAS (n=3)

Compound

Concentration range spiked to serum

Recovery %

Matrix Factor

(ng/mL)
DHEAS (pos) 0.1-100 86.2 % 0.06
DHEAS (neg) 0.1-100 89.3 % 0.1
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